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α-Stereogenic amines are ubiquitous in biologically active na-
tural products, medicinal agents, and agrochemicals (Figure 
1). Amides have long been considered as ideal starting ma-
terials for the synthesis of functionalized amines, because of 
their ready availability and high stability. However, the latter 
property renders the direct conversion of amides into amines 
challenging, which is particularly true for catalytic asym- 
metric transformations such as the catalytic, asymmetric 
reductive alkynylation and reductive alkylation of secondary 
amides. Indeed, these transformations – according to Pro
fessor Pei-Qiang Huang, from Xiamen University (P. R. of 
China) – remain unconquered.

Professor Huang pointed out to SYNFORM that: “Before 
addressing the chemistry in the title article, we have engaged 
in the field of direct transformation of common amides for 
more than twelve years. In 2010 and 2012, Dr. Kai-Jiong Xiao, 
one of my former Ph.D. students, developed the first general 
methods for the reductive bis-alkylation (Angew. Chem. Int. 
Ed. 2010, 49, 3037) and reductive mono-alkylation of amides 
(tert-amides: Chem. Eur. J. 2010, 16, 12792; sec-amides: 
Angew. Chem. Int. Ed. 2012, 51, 8314) using stoichiometric 
triflic anhydride as an amide activating agent. In 2016, Dr. Wei 
Ou, another of my former Ph.D. students, developed the first 
iridium and copper relay-catalyzed reductive alkynylation of 
tertiary (Chem. Commun. 2016, 52, 11967) and secondary 
amides (Angew. Chem. Int. Ed. 2018, 57, 11354).” He continued, 
“After these two steps, it was natural to seek the asymmetric 
versions of the above-mentioned reactions. In this context, 

we had obtained some encouraging results (Org. Lett. 2019, 
21, 7587). In particular, we demonstrated recently that the 
enantioselective reductive cyanation and phosphonylation 
of secondary amides could be achieved by iridium and chiral 
thiourea sequential catalysis (Angew. Chem. Int. Ed. 2021, 60, 
8827).” 

“Those results inspired me to look for a multi-catalysis 
system for the enantioselective reductive alkynylation of 
secondary amides,” remarked Dr. Hang Chen, first author of 
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Figure 1 Selected examples of bioactive natural products and 
medicinal agents featuring an α-chiral amine motif

Scheme 1 The strategy for the direct, catalytic enantioselective deoxygenative alkynylation and alkylation of secondary amides 
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the title article and the Ph.D. student who initiated the pro-
ject, adding: “The observed significant difference between 
CuBr and CuOTf in the asymmetric reaction allows us to sug-
gest the asymmetric induction model shown in Scheme 1. 
Boc-L-proline is an effective Brønsted acid-type organocatal
yst to achieve both high enantioselectivity and good yield, 
which are also influenced by the achiral phosphorus ligands 
and N-protection groups of L-proline.”

“The N-alkyl group of amides plays an important role in 
the asymmetric induction,” said Zhi-Zhong Wu, Master’s stu-

dent and another first author of the title article. He added: “By 
further combining the method with Pd/C-catalyzed hydro
genation/hydrogenolysis, we achieved the formal reductive 
alkylation of secondary amides and thus extended the scope 
of the reaction, enabling the straightforward catalytic asym-
metric synthesis of α-aryl piperidines and α-aryl pyrrolidines, 
as illustrated by the first asymmetric approach to the medici-
nal agent aticaprant.” 

Professor Guo-Qiang Lin at the Shanghai Institute of Or-
ganic Chemistry, Chinese Academy of Sciences, an expert of 
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Scheme 2 Selected examples illustrating the scope and applicability of the method
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metal catalysis in organic synthesis, commented to SYNFORM 
that: “The exceptional chemoselectivity and functional group 
tolerance, allowing the reactions to take place preferentially 
at the less reactive amide group over the more reactive ester 
and ketone moieties, and for the use of alkynes bearing es-
ter and unprotected aldehyde groups (Scheme 2) is remark
able, which renders the method promising for applications in 
the total synthesis of alkaloids and N-containing medicinal 
agents.”

Professor Huang concluded: “Although our method is ver-
satile, the reaction of α-unbranched aliphatic amides gave un-
satisfactory results, which prompts us to develop more gene-
ral methods in the future. It is worth noting that our work was 
also inspired by recent developments in related fields. We be-
lieve that this multi-catalysis strategy will also be applicable 
to the development of catalytic asymmetric transformations 
of other carboxylic acid derivatives.”
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